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PROBLEM TO BE SOLVED: To provide a manufacturing method of a high quality honeycomb 
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with a honeycomb-shape, dried in a process including hot air drying* then fired. A main 
component of the binder is hydroxypropyl methyl cellulose. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this treuislation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the honeycomb structure object which adds and kneads water in 
the mixed raw material which mixed the binder to raw material fine particles, considers as plasticity 
mixture, is the manufacture approach of a honeycomb structiire object of calcinating the desiccation 
Plastic solid acquired after desiccation according to a process including hot air drying in the generation 
form which fabricated this plasticity mixture in the shape of a honeycomb, and is characterized by for 
said binder to use the hydroxypropyl methylcellulose as a principal component. 
[Claim 2] The manufacture approach of a honeycomb structure object according to claim 1 that said 
hydroxypropyl methylcellulose makes the rate of water-repelling shown in the following type (1) 40% 
or more. 

[Equation 1] ^ ^ 

imKm(oy)umm-mi^»<DyjimM) / ((ii*m<oy;pfi«) x i o o • • (i) 

[Claim 3] said binder - fiirther - methyl cellulose, hydroxyethyl cellulose, carboxyl methyl cellulose, 
and polyvinyl alcohol - since ~ the manufacture approach of the honeycomb structure object according 
to claim 1 or 2 which comes to contain at least one sort chosen fi-om the becoming group. 
[Claim 4] The manufacture approach of a honeycomb structure object given in any 1 term of claims 1-3 
with which said mixed raw material mixes said raw material fine particles 68 to 98% of the weight, and 
comes to mix said binder 2 - 15 % of the weight, and other additives zero to 30% of the weight. 
[Claim 5] desiccation of said generation form ~ hot air drying - said generation form — the manufacture 
approach of a honeycomb structure object given in any 1 term of claims 1-4 including the process which 
removes 35% or more of moisture in the living body. 

[Claim 6] The manufacture approach of a honeycomb structure object according to claim 5 that 
desiccation of said generation form includes the process which removes the moisture in said raw Plastic 
solid fi'om microwave desiccation and/or dielectric drying fiirther. 

[Claim 7] The manufacture approach of a honeycomb structure object that water is added and kneaded 
in the mixed raw material which mixed the binder to raw material fine particles, and it considers as 
plasticity mixture, and it is the manufacture approach of a honeycomb stmcture object of calcinating the 
desiccation Plastic solid acquired after drying the generation form which fabricated this plasticity 
mixture in the shape of a honeycomb, and said raw material fine particles are characterized by for said 
binder to use the hydroxypropyl methylcellulose as a principal component, including SiC 50% or more. 
[Claim 8] The manufacture approach of a honeycomb stmcture object according to claim 7 that said 
hydroxypropyl methylcellulose makes the rate of water-repelling shown in the following type (1) 40% 
or more. 
[Equation 21 

(8**= («*«r(D^^ii.fi«-(ii7K«(Dy;ua«) / imm<^V)vmx> x i o o • • (i> 

[Claim 9] said binder - fiirther - methyl cellulose, hydroxyethyl cellulose, carboxyl methyl cellulose, 
and polyvinyl alcohol ~ since ~ the manufacture approach of the honeycomb structure object according 
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to claim 7 or 8 which comes to contain at least one sort chosen from the becoming group. 
[Claim 10] The manufacture approach of a honeycomb structure object given in any 1 term of claims 7- 
9 with which said mixed raw material mixes said raw material fine particles 68 to 98% of the weight, 
and comes to mix said binder 2 - 15 % of the weight, and other additives zero to 30% of the weight. 
[Claim 1 1 ] desiccation of said generation form ~ hot air drying -- said generation form the 
manufacture approach of a honeycomb structure object given in any 1 term of claims 7-10 including the 
process which removes 35% or more of moisture in the living body. 

[Claim 12] The manufacture approach of a honeycomb structure object according to claim 1 1 that 
desiccation of said generation form includes the process which removes the moisture in said raw Plastic 
solid from microwave desiccation and/or dielectric drying fiirther. 

[Claim 13] The manufacture approach of the honeycomb structure object characterized by to add and 
knead water in the mixed raw material which mixed the binder to raw material fine particles, and to 
consider as plasticity mixture, and to be the manufacture approach of a honeycomb structure object of 
calcinating the desiccation Plastic solid acquired after drying the generation form which fabricated this 
plasticity mixture in the shape of a honeycomb, and for said raw material fine particles to contain SiC 
and a metal 90% or more in total, and for said binder to use the hydroxypropyl methylcellulose as a 
principal component. 

[Claim 14] The manufacture approach of the honeycomb structure object according to claim 13 which 
comes to contain at least one sort chosen from the group which said metal becomes from copper, 
aluminum, iron, nickel, and silicon. 

[Claim 15] The manufacture approach of a honeycomb structure object according to claim 13 or 14 that 
said hydroxypropyl methylcellulose makes the rate of water-repelling shown in the following type (1) 
40% or more. 

FEauation 31 ^ v 

(m^fa(Dy)vAm-mm<Dy)vmM> / <K*aftoy;i/fi» x i o o • • (d 

[Claim 16] said binder - further - methyl cellulose, hydroxyethyl cellulose, carboxyl methyl cellulose, 

and polyvinyl alcohol - since - the manufacture approach of the honeycomb structure object according 

to claim 13 to 15 which comes to contain at least one sort chosen from the becoming group. 

[Claim 17] The manufacture approach of a honeycomb stmcture object given in any 1 term of claims 

13-16 with which said mixed raw material mixes said raw material fine particles 68 to 98% of the 

weight, and comes to mix said binder 2 - 15 % of the weight, and other additives zero to 30% of the 

weight. 

[Claun 18] desiccation of said generation form - hot air drying - said generation form - the 
manufacture approach of a honeycomb structure object given in any 1 term of claims 13-17 including 
the process which removes 35% or more of moistvure in the Uving body. 

[Claim 19] The manufacture approach of a honeycomb structure object according to claim 18 that 
desiccation of said generation form includes the process which removes the moisture in said raw Plastic 
solid from microwave desiccation and/or dielectric drying fiirther. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a honeycomb structure 
object. Furthermore, it is related with quick and the manufacture approach of a honeycomb structure 
object that the honeycomb structure object of the high quality which is low cost and does not have a 
crack can be manufactured, in detail. 
[0002] 

[Description of the Prior Art] A honeycomb structure object has the structure where two or more 
through tubes were formed in the shape of a blow hole of a bee by the thin septum, and the thing using 
ceramic ingredients, such as silicon carbide (SiC), is used considering the particle carbon in the gas 
discharged from a diesel power plant etc. as uptake and an exhaust gas purge to remove. 
[0003] Conventionally, it specified-quantity-added in the mixed raw material which mixed the binder 
which uses methyl cellulose as a principal component as the manufacture approach of a honeycomb 
structure object at a ceramic ingredient, the mediimi was kneaded in it, it considered as plasticity 
mixture, and the method of calcinating the desiccation Plastic solid which can acquire the generation 
form which fabricated this plasticity mixture in the shape of a honeycomb after hot air drying was 
perforaied. 

[0004] However, by this manufacture approach, the rate which removes the medium component in a raw 
Plastic solid was slow, since a rate of drying was remarkably different a front face and inside a 
generation form, the distortion by difference of drying shrinkage arose a front face and inside the 
generation form, and there was a problem that a crack will occur in a desiccation Plastic solid. 
[0005] On the other hand, a generation form is made into the desiccation process which combined hot 
air drying, microwave desiccation, or dielectric drying, and the approach microwave desiccation or 
dielectric drying removes most media in a raw Plastic solid is proposed. About the honeycomb stmctiire 
object which used non-[ electric ] conductivity ceramic ingredients, such as cordierite, about the whole 
honeycomb structure object, since it can dry to homogeneity, this approach is quick and the thing which 
can control the crack initiation by desiccation to altitude. 

[0006] However, in this manufacture approach, in using electrical conductivity ceramic ingredients, 
such as silicon carbide (SiC), microwave etc. is absorbed on the front face of a generation form, and 
drying becomes inadequate in the interior which microwave etc. does not attain. For this reason, when 
the ratio which removes the medimn in a raw Plastic solid by microwave desiccation etc. was high, the 
distortion by difference of drying shrinkage might arise a front face and inside the generation form 
(when exceeding 65%), and the crack might occur in the desiccation Plastic solid after desiccation, and 
it might generate heat remarkably on the front face of a generation form, and the binder might bum. 
[0007] on the other hand, microwave desiccation etc. - a generation form ~ if the ratio which removes a 
medium in the living body is made low (in 65% or less of the case) - a generation form - since the rate 
which removes a medium component in the living body is slow and a difference of a rate of drying 
arises a front face and inside a generation form, the distortion by difference of drying shrinkage might 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 7/3/2006 



JP,2002-047069,A [DETAILED DESCRIPTION] 



Page 2 of 9 



arise a front face and inside the generation form too, and the crack might occur in the desiccation Plastic 
solid 

[0008] On the other hand, the manufacture approach of the honeycomb structure object which it cannot 
be based on the class of ceramic ingredient, but can dry the front face and the interior of a generation 
form to homogeneity is indicated by drying a generation form with the vacuum drying or freeze drying 
by predetermined conditions (the patent No. 2612878 official report, the patent No. 3015402 official 
report). 

[0009] However, by these manufacture approaches, while quick manufacture was difficult since 
desiccation of long duration and control of precise desiccation conditions were extremely needed in 
order to perform uniform desiccation, there was a problem that a manufacturing cost became high. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention aims at quick and offering the manufacture 
approach of a honeycomb structure object that a honeycomb structure object can be manufactured by 
low cost, without having been made in view of the above-mentioned problem, and producing a crack. 
[0011] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly in order to solve an above- 
mentioned technical problem, by mixing the binder which uses the hydroxypropyl methylcellulose 
(especially hydroxypropyl methylcellulose of 40% or more of rate of water-repelling) as a principal 
component to raw material fine particles, this invention person did the knowledge of the ability to dry a 
quick and imiform generation form, without being based on the class of raw material fine particles, and 
completed this invention. 

[0012] According to this invention, in namely, the mixed raw material which mixed the binder to raw 
material fine particles The generation form which added and kneaded water, considered as plasticity 
mixture, and fabricated this plasticity mixture in the shape of a honeycomb It is the manufacture 
approach of a honeycomb structure object of calcinating the desiccation Plastic solid acquired after 
desiccation according to a process including hot air drying. The manufacture approach of a honeycomb 
structure object that a binder is characterized by using the hydroxypropyl methylcellulose as a principal 
component is offered (it may be hereafter called "the first manufactxire approach"). 
[0013] In the first manufacture approach, it is desirable that the hydroxypropyl methylcellulose which is 
the principal component of a binder makes the rate of water-repelling shown in the following type (1) 
40% or more. 
[0014] 
[Equation 4] 

mykm= m^m(Dy)vmm-mym(Dyj\^mm:> / (si^mo^y;!/**) x i o o • • (d 

[0015] Moreover, a binder may come to contain at least one sort fiirther chosen from the group which 
consists of methyl cellulose, hydroxyethyl cellulose, carboxyl methyl cellulose, and polyvinyl alcohol. 
[0016] Moreover, in the first manufacture approach, the thing with which a mixed raw material mixes 
raw material powder 68 to 98% of the weight, and comes to mix a binder an additive zero to 30% of the 
weight two to 15% of the weight is desirable. 

[0017] moreover, the first manufacture approach — setting — a desiccation process ~ a generation form - 
- it is desirable to include the process by hot air drying which removes 35% or more of a medixmi in the 
living body, and it is more desirable to include the process by microwave desiccation and/or dielectric 
drying fiirther. 

[0018] According to this invention, in moreover, the mixed raw material which mixed the binder to raw 
material fine particles After drying the generation form which added and kneaded water, considered as 
plasticity mixture, and fabricated this plasticity mixture in the shape of a honeycomb. It is the 
manufacture approach of a honeycomb structure object of calcinating the desiccation Plastic solid 
acquired. The manufacture approach of a honeycomb structure object that raw material fine particles are 
characterized by a binder using the hydroxypropyl methylcellulose as a principal component, including 
SiC 50% or more is offered (it may be hereafter called "the second manufacture approach"). 
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[0019] In the second manufacture approach, it is desirable that the hydroxypropyl methylcellulose which 
is the principal component of a binder makes the rate of water-repelling shown in the following type (1) 
40% or more. 
[0020] 
[Equation 5] 

(m^m<oy)vmm-mym(Dy)vmm> / <«*«9<^y;i^fi«) xi oo • • (d 

[0021] Moreover, a binder may come to contain at least one sort further chosen from the group which 
consists of methyl cellulose, hydroxyethyl cellulose, carboxyl methyl cellulose, and polyvinyl alcohol. 
[0022] Moreover, in the second manufacture approach, the thing with which a mixed raw material mixes 
raw material powder 68 to 98% of the weight, and comes to mix a binder an additive zero to 30% of the 
weight two to 15% of the weight is desirable. 

[0023] moreover, the second manufacture approach — setting — desiccation of a generation form — a 
generation form — it is desirable to include the process by hot air drying which removes 35% or more of 
a medium in the living body, and it is more desirable to include the process by microwave desiccation 
and/or dielectric drying further. 

[0024] According to this invention, in moreover, the mixed raw material which mixed the binder to raw 
material fine particles After drying the generation form which added and kneaded water, considered as 
plasticity mixture, and fabricated this plasticity mixture in the shape of a honeycomb. It is the 
manufacture approach of a honeycomb stmcture object of calcinating the desiccation Plastic solid 
acquired. The manufacture approach of the honeycomb structure object characterized by for raw 
material fine particles containing SiC and a metai 90% or more in total, and a binder using the 
hydroxypropyl methylcellulose as a principal component is offered (it may be hereafter called "the third 
manufacture approach"). 

[0025] In the third manufacture approach, it is desirable that the hydroxypropyl methylcellulose which is 
the principal component of a binder makes the rate of water-repelling shown in the following type (1) 
40% or more. 
[0026] 
[Equation 6] 

«i7jc^= («*a(ro^;i^aa~iiMc»cDy;pfi«) / <«*if<^y;pfi») x i o o • • (i) 

[0027] Moreover, a binder may come to contain at least one sort fiirther chosen from the group which 
consists of methyl cellulose, hydroxyethyl cellulose, carboxyl methyl cellulose, and polyvinyl alcohol. 
[0028] Moreover, in the third manufacture approach, the thing with which a mixed raw material mixes 
raw material powder 68 to 98% of the weight, and comes to mix a binder an additive zero to 30% of the 
weight two to 15% of the weight is desirable. 

[0029] moreover, the third manufacture approach — setting — desiccation of a generation form — a 
generation form — it is desirable to include the process by hot air drying which removes 35% or more of 
a medium in the living body, and it is more desirable to include the process by microwave desiccation 
and/or dielectric drying fiirther. 
[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
concretely. 

[0031] 1. In the first manufacture approach of the first manufactiu-e approach this invention, first, mix 
the binder which uses the hydroxypropyl methylcellulose as a principal component to raw material fine 
particles, and prepare a mixed raw material to them. 

[0032] The raw material fine particles used by the first manufacture approach contain what mixed the 
metal etc. in these besides ceramic ingredients, such as an inorganic oxide, inorganic carbide, an 
inorganic nitride, an inorganic boride, and a semi-conductor, 

[0033] The thing which comes to contain at least one sort chosen from the group which consists of a 
silicon, titanium, zirconium, silicon carbide, boron carbide, titanium carbide, zirconiimi carbide, silicon 
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nitride, boron nitride, alumiminm nitride, aliiminum oxide, zirconium dioxide, mullite, and cordierite- 
ized raw material, aluminum titanate, sialon, a kaolin, and talc as a ceramic ingredient made to contain 
in raw material fine particles, for example can be mentioned, these ceramic ingredient — various 
crystalline substances (for example, alpha crystalline substance, beta crystalline substance) and 
amorphous either — so-called --****♦* — two or more sorts of crystal systems may be mixed. 
[0034] The thing containing at least one sort chosen fi"om the group which consists of copper, 
aluminum, iron, nickel, and silicon as a metal made to contain in raw material fine particles can be 
mentioned, and these metals are one-sort independent, or they can be combined two or more sorts and 
can be used. Moreover, it is desirable to make it contain five to 80% of the weight in raw material fine 
particles, as for these metals, it is more desirable to make it contain ten to 60% of the weight, and it is 
desirable especially to make it contain 20 to 40% of the weight. 

[0035] The binder used by this invention uses the hydroxypropyl methylcellulose as a principal 
component. By this, especially when quick and uniform desiccation can be performed in hot air drying 
and electrical conductivity uses low cordierite for raw material fine particles, quick and imiform 
desiccation can be performed in the desiccation process later mentioned even if it is the case where raw 
material fine particles, such as SiC with high electrical conductivity, are used, of course, and the 
honeycomb structure object of high quality without a crack can be manufactured. 

[0036] Although a binder consists of the thing and hydroxypropyl methylcellulose which consist only of 
hydroxypropyl methylcellulose, and other constituents and any are sufficient as it, the thing which 
comes to contain the hydroxypropyl methylcellulose 70% of the weight or more is desirable, its thing 
which it comes to contain 80% of the weight or more is more desirable, and especially its thing that it 
comes to contain 90% of the weight or more is desirable. Since it becomes difficult to perform quick and 
uniform desiccation in the case of hot air drying later mentioned as it is less than 70 % of the weight, a 
crack may be produced on the honeycomb structure object acquired. 

[0037] Moreover, as for the hydroxypropyl methylcellulose which is the principal component of a 
binder, it is desirable that the rate of water-repelling is 40% or more. When the rate of water-repelling is 
less than 40%, the quick desiccation by hot air drying mentioned later may become difficult, distortion 
by the difference of drying shrinkage with the interior of a generation form 2ind the exterior may occur in 
the case of desiccation, and a crack may be produced on the honeycomb structure object acquired. 
[0038] Here, the rate of water-repelling is the index of the ease of drying of a cellulosic, and it measures 
by the approach shown below. 

[0039] First, the water solution which contains 1 % of the weight (2 % of the weight of total amovmts) of 
cellulosics to evaluate 1 % of the weight of methyl cellulose was prepared, and 50g of 90 degrees C of 
this cellulosic water solution was heated in the well-closed container for 1 hour. Under the present 
circumstances, the weight of the gel of the cellulosic gelled with heating was measured, and it 
considered as the gel weight before water-repelling. Subsequently, the gel of a cellulosic was gently put 
on the screen oversize in another hermetic container with which the network is arranged in the interior, 
again, it heated for 1 hour and 90 degrees C of moisture were separated fi-om gel. The weight of the gel 
of the cellulosic which the moisture of the specified quantity separated with heating was mesisured, and 
it considered as the gel weight after water-repelling. It asked for the rate of water-repelling firom the 
formula (1) shown in the following fi-om the weight before and behind obtained water-repelling at the 
end. 
[0040] 
[Equation 7] 

(m^m<oy)u&a-itjm(Dyjumm:> / <K*m<^y;p««) xi oo . . (d 

[0041] The hydroxypropyl methylcellulose of 40% or more of rates of water-repelling can prepare for 
example, whenever [ methoxyl permutation ] 29 to 30% of the weight by ****ing whenever 
[ hydroxypropyl permutation ] to 9 - 12% of the weight. 

[0042] The thing containing at least one sort chosen fi-om the group which consists of methyl cellulose, 
hydroxyethyl cellulose, carboxyl methyl cellulose, and polyvinyl alcohol as a constituent of others 
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which a binder is made to contain, for example etc. can be mentioned, the constituent of these others is 
independent one sort — or two or more sorts can be combined and it can use. 

[0043] The mixed raw material used for this invention can mix other additives if needed. The ostomy 
material which forms the dispersant for promoting the distribution to a crystal growth assistant and the 
medium mentioned later and pore as other additives, for example can be mentioned. As a crystal growth 
assistant, a magnesia, a silica, yttria, ferrous oxide, etc. can be mentioned, as a dispersant, ethylene 
glycol, a dextrin, fatty-acid soap, polyalcohol, etc. can be mentioned, and graphite, wheat flour, starch, 
phenol resin, polyethylene terephthalate, etc. can be mentioned as an ostomy agent, for example. 
[0044] Especially the thing with which the thing with which the thing with which the mixing raw 
material used for this invention mixes 68 - 98 % of the weight for raw material powder, and comes to 
mix a binder 2 - 15 % of the weight and an additive zero to 30% of the weight is desirable, and mix 70 - 
95 % of the weight for raw material powder, and it comes to mix a binder 3 - 10 % of the weight and an 
additive zero to 25% of the weight is more desirable, and mix 75 - 90 % of the weight for raw material 
powder, and it comes to mix a binder 3 - 8 % of the weight and an additive zero to 20% of the weight is 
desirable. It may be unable to fabricate, if it may not fully sinter if the content of raw material fine 
particles is less than 68%, and it exceeds 98%. Moreover, when it may be imable to fabricate if the 
content of a binder is less than 2%, and it exceeds 15%, a crack may enter by baking. Moreover, when 
the content of an additive exceeds 30%, a crack may enter by baking. 

[0045] By the manufacture approach of the honeycomb structure object of this invention, subsequently, 
predetermined water is added and kneaded in the mixed raw material mentioned above, and it considers 
as plasticity mixture. 

[0046] The water to add has desirable 10-40 weight section to the mixed raw material 100 weight 
section, its 15 - 35 weight section is more desirable, and especially its 15 - 30 weight section is 
desirable. Since the plasticity of a raw material constituent becomes being under 10 weight sections 
inadequate, if shaping becomes difificuU and exceeds 40 weight sections, a raw material constituent will 
come to have a fluidity and shaping will become difficult too. 

[0047] By the manufacture approach of the honeycomb structure object of this invention, subsequently, 
the above-mentioned plasticity mixture is fabricated and is made into a honeycomb-like generation 
form. 

[0048] Although there is especially no limit about the shaping approach, it is the point of mass- 
production nature and extrusion molding is desirable. It is a vacuum kneading machine, and after 
fabricating in the shape of a cylinder, specifically, it can mention fabricating with a ram type extrusion- 
molding machine in the shape of a honeycomb etc. 

[0049] Subsequently by the manufacture approach of the honeycomb structure object of this invention, a 
generation form is dried according to a process including hot air drying, and the process which includes 
preferably hot air drying which removes 35% or more of the medium in a raw Plastic solid, in this 
invention, since the binder which uses the hydroxypropyl methylcellulose as a principal component is 
used, even if it is the case of a process (especially - a generation form « a process including hot air 
drying which removes 35% or more of a medium in the living body) including hot air drying, quick and 
uniform desiccation can be performed and the quick and honeycomb structure object which does not 
have a crack at low cost can be manufactured. 

[0050] A desiccation process may include at least one sort of processes chosen fi-om the group which 
consists of for example, microwave desiccation, dielectric drying, reduced pressure drying, a vacuum 
drying, and fireeze drying in addition to this. It is desirable that microwave desiccation and/or dielectric 
drying are included fi-om the point of performing quicker desiccation especially. 

[0051] Finally the manufacture approach of the honeycomb structure object of this invention calcinates 
the desiccation Plastic solid acquired at the above-mentioned desiccation process. There is especially no 
limit about the baking approach, and it can carry out by the usual approach. 

[0052] 2. In the second manufacture approach of the second manufacture approach this invention, first, 
mix the binder which uses the hydroxypropyl methylcellulose as a principal component to the raw 
material fine particles which contain siUcon carbide (SiC) 50% of the weight or more, and prepare a 
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mixed raw material to them. Thereby, while a mechanical strength is very high, even if it is the case 
where electrical conductivity manufactures a honeycomb structure object using the raw material fine 
particles which contain silicon carbide (SiC) with microwave desiccation and dielectric drying it is high 
and difficuh 50% of the weight or more, the generation form mentioned later can be dried to quick and 
homogeneity. 

[0053] The raw material fine particles used by the second manufacture approach can include the ceramic 
ingredient which comes to contain at least one sort chosen fi-om the group which consists of a silicon 
[ besides silicon carbide (SiC) ], titanium, zirconium, silicon carbide, boron carbide, titanium carbide, 
zirconium carbide, silicon nitride, boron nitride, alimiimium nitride, aluminum oxide, zirconium 
dioxide, muUite, and cordierite-ized raw material, aluminum titanate, sialon, a kaolin, and talc, 
moreover, these ceramic ingredient ~ various crystalline substances (for example, alpha crystalline 
substance, beta crystalline substance) and amorphous either ~ so-called — ****** two or more sorts 
of crystal systems may be mixed. 

[0054] Although it is the same with having explained by the first manufacture approach, since raw 
material fine particles with high electrical conductivity are used for the binder used for the second 
manufacture approach, it is desirable that the rate of water-repelling uses 40% or more of hydroxypropyl 
methylcellulose as a principal component. 

[0055] By the second manufacture approach of this invention, subsequently water is added and kneaded 
in the mixed raw material mentioned above, and it considers as plasticity mixture, and considers as the 
generation form which fabricated this plasticity mixture in the shape of a honeycomb. The preparation 
approach of these plasticity mixtxire and the shaping approach are the same as the first manufacture 
approach. 

[0056] Subsequently by the second manufacture approach of this invention, a generation form is dried. 
[0057] Desiccation of a generation form can be performed including at least one sort of processes 
chosen firom the group which consists of hot air drying, microwave desiccation, dielectric drying, 
reduced pressure drying, a vacuirai drying, and fi-eeze drying, inside ~ a generation form — a process 
including hot air drying which removes 35% or more of a medium in the living body is desirable, and it 
is more desirable that microwave desiccation and/or dielectric drying are further included firom the point 
of performing quicker desiccation. 

[0058] Finally by the second manufacture approach of this invention, the desiccation Plastic solid 
acquired at the above-mentioned desiccation process is calcinated. About the baking approach, it is the 
same as that of the first manufacture approach. 

[0059] 3. In the third manufacture approach of the third manufacture approach this invention, first, mix 
the binder which uses the hydroxypropyl methylcellulose as a principal component to the raw material 
fine particles in which raw material fine particles contain SiC and a metal 90% or more in total, and 
prepare a mixed raw material to them. Even if it is the case where electrical conductivity manufactures a 
honeycomb structure object by this using the raw material fine particles which contain SiC and a metal 
with microwave desiccation and dielectric drying it is high and difficult 90% or more in total especially, 
various desiccation, such as hot air drying mentioned later, microwave desiccation, and dielectric 
drying, can be carried out to quick and homogeneity. 

[0060] The thing containing at least one sort chosen fi*om the group which consists of copper, 
aluminum, iron, nickel, and silicon as a metal made to contain in raw material fine particles can be 
mentioned, and these metals are one-sort independent, or they can be combined two or more sorts and 
can be used. Moreover, it is desirable to make it contain five to 80% of the weight in raw material fine 
particles, as for these metals, it is more desirable to make it contain ten to 60% of the weight, and it is 
desirable especially to make it contain 20 to 40% of the weight. 

[0061] In the raw material fine particles used by the third manufacture approach, the ceramic ingredient 
which comes to contain at least one sort chosen fi:'om the group which consists of a titanium [ besides 
SiC and a metal (for example, silicon) ], zirconium, silicon carbide, boron carbide, titanium carbide, 
zirconium carbide, silicon nitride, boron nitride, alumimium nitride, alxmiinimi oxide, zirconium 
dioxide, muUite, and cordierite-ized raw material, aluminum titanate, sialon, a kaolin, talc, etc. can be 
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included, these ceramic ingredient ~ various crystalline substances (for example, alpha crystalline 
substance, beta crystalline substance) and amorphous either — so-called — ****** — two or more sorts 
of crystal systems may be mixed. 

[0062] Although it is the same with having explained by the first manufacture approach, in order that 
electrical conductivity may use especially high raw material fine particles, as for the binder used for the 
third manufacture approach, it is desirable that the rate of water-repelling uses 40% or more of 
hydroxypropyl methylcellulose as a principal component. 

[0063] By the second manufacture approach of this invention, subsequently water is added and kneaded 
in the mixed raw material mentioned above, and it considers as plasticity mixture, and considers as the 
generation form which fabricated this plasticity mixture in the shape of a honeycomb. The preparation 
approach of these plasticity mixture and the shaping approach are the same as the first manufacture 
approach. 

[0064] Subsequently by the second manufacture approach of this invention, a generation form is dried. 
[0065] Desiccation of a generation form can be performed including at least one sort of processes 
chosen fi-om the group which consists of hot air drying, microwave desiccation, dielectric drying, 
reduced pressure drying, a vacuum drying, and fireeze drying, inside — a generation form ~ a process 
including hot air drying which removes 35% or more of a medium in the living body is desirable, and it 
is more desirable that microwave desiccation and/or dielectric drying are fiirther included from the point 
of performing quicker desiccation. 

[0066] Finally by the third manufacture approach of this invention, the desiccation Plastic solid acquired 
at the above-mentioned desiccation process is calcinated. About the baking approach, it is the same as 
that of the first manufacture approach. 
[0067] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited at all by these examples. 

[0068] (Example 1) After kneading 300kg (SiC) of silicon carbide, binder 25kg which consists of 
hydroxypropyl methylcellulose of 37% of rates of water-repelling, the mixed raw material which 
consists of 1.2kg (lauric-acid potassium) of surfactants, and 85kg of water by the kneader for 50 minutes 
and fabricating it with a vacuimi kneading machine in the shape of a cylinder as a ceramic raw material, 
it fabricated with the ram type extrusion-molding machine in the shape of [ of the diameter of 150mm, 
the slit width of 0.3nim, and eel consistency 47 eel / cm2 ] a honeycomb. After cutting the acquired 
generation form by die length of 200mm, it dried with the 1.6kW microwave dryer for 15 minutes. 
Then, with hot air drying equipment, it dried for 2 hours, about 120 degrees C of moisture in a raw 
Plastic solid were removed completely, and the desiccation Plastic solid was acquired. 
[0069] (Examples 2-18 and examples 1-6 of a comparison) In the example 1, the desiccation Plastic 
solid was acquired like the example 1 except having used the raw material shown in Tables 1 and 2, and 
the binder, and having performed microwave desiccation in the list by the time amoimt shown in Table 
2. 



[0070] 
[Table 1] 
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[Table 2] 
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[0072] (The evaluation approach and evaluation) 

In Evaluation Approach (1) Microwave Dryness Factor, Rate Examples 1-18 of Hot Air Drying, and 
Examples 1-6 of Comparison 1. With Extrusion-Molding Machine When the generation form made into 
the shape of a honeycomb was cut by die length of 200mm, weight (Wl) was measured, subsequently, 
when it dried with tiie microwave dryer, weight (W2) was measured, and weight (W3) was measured 
when it finally dried completely with hot air drying equipment. The microwave dryness factor and the 
rate of hot air drying were calculated by the following type (2) and (3) fi-om each obtained weight (Wl, 
W2, W3). 
[0073] 
[Equation 8] 

Microwave dryness factor =(W1-W2)/(W1-W3) xlOO (2) 

[0074] 

[Equation 9] 

Rate =(W2-W3)/(W1-W3) xof hot air drying 100 (3) 

[0075] (2) The existence of the crack of a desiccation Plastic solid was observed with the naked eye after 
the desiccation termination by the existence hot air drying equipment of crack initiation. 
[0076] 2. In the examples 1-18 which used the hydroxypropyl methylcellulose for the evaluation binder, 
although the rate of hot air drying was all 35% or more, the crack was not generated in the desiccation 
student form after desiccation. Especially, metal powder was contained, and in the examples 10-16 using 
raw material fine particles with electrical conductivity higher than examples 1-9, since the binders B and 
C with which the rate of water-repelling consists of 40% or more of hydroxypropyl methylcellulose 
were used, although the rate of hot air drying was 35% or more, the desiccation object without a 
desiccation crack was able to be acquired. On the other hand, the cordierite-ized raw material was used 
for the ceramic raw material in the examples 1-6 of a comparison which did not use the hydroxypropyl 
methylcellulose for a binder, and the crack all occurred in the example of a comparison of others whose 
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rate of hot air drying is 35% or more although a crack did not occur in the example 2 of a comparison 

whose microwave dryness factor is 78%, and whose rate of hot air drying is 22%. 

[0077] 

[Effect of the Invention] As explained above, according to the manufacture approach of the honeycomb 
structure object of this invention, quick and tiie manufacture approach of a honeycomb structiure object 
that the honeycomb structure object of high quality without a crack can be manufactured by low cost can 
be offered. 



[Translation done.] 
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